Current American College of Obstetricians and Gynecologists' definition of prolonged second stage diagnoses 10% to 14% of nulliparous and 3% to 3.5% of multiparous women as having a prolonged second stage. The progression of labor in modern obstetrics may have deviated from the current labor norms established in the 1950s, likely due to differences in obstetric population characteristics and variation in clinical practice. Optimal management of the second stage in women with and without epidural remains debatable. Although prolonged second stage is associated with increased risk of maternal morbidity, conflicting data exist regarding the duration of second stage and associated neonatal morbidity and mortality.
Introduction
Management of the second stage of labor is commonly based upon its length. When the length of the second stage of labor reaches specific time thresholds, women are commonly counseled that the second stage of labor is prolonged and offered potential interventions including opera-tive vaginal delivery or cesarean delivery. In the following review paper, we review the basis for the length of the second stage, discuss the impact of epidural analgesia on the second stage of labor, and associated maternal and neonatal outcomes.
Length of the Second Stage of Labor
The second stage of labor begins with complete cervical dilation and ends with delivery of the fetus. Traditional labor norms were established based on work by Dr Emmanuel Friedman in the 1950s. 1, 2 The Practice Bulletin on Labor Dystocia published by the American College of Obstetricians and Gynecologists (ACOG) in 2003 states that the mean durations of second stage in nulliparous and multiparous women are 54 and 19 minutes, respectively. 3, 4 It further notes that the use of epidural analgesia increases these means by 25 minutes. [3] [4] [5] According to this ACOG Practice Bulletin, a prolonged second stage is defined as >2 hours without epidural or 3 hours with epidural analgesia in nulliparous women; and 1 hour without, or 2 hours with epidural analgesia for multiparous women. 3 The basis of these parameters is primarily from the Friedman study and approximates the 95th centile of the length of the second stage from that work. Such thresholds have also evolved through historical guidelines by expert opinion in an attempt to prevent maternal and neonatal morbidity and mortality. 6, 7 The additional hour allotted for labor with epidural anesthesia appears to be based on the mean effect of epidural. 8, 9 According to a large, multicentered, prospective cohort of women with spontaneous labor and normal neonatal outcomes in the United States (Consortium on Safe Labor), which included 43,810 nulliparous and 59,605 multiparous singleton deliveries at Z36 weeks' gestation in vertex presentation who reached 10 cm cervical dilation from 12 US clinical centers that included 19 hospitals, 10 the prevalence of prolonged second stage, as defined by the ACOG's guideline on ''Dystocia and augmentation of labor,'' 3 occurred in 9.9% of nulliparous women with epidural and 13.9% of nulliparous women without epidural in labor. 11 For multiparous women, prolonged second stage was diagnosed in 3.1% with and 3.5% without an epidural in labor, respectively. 11 These proportions of prolonged second stage were similar to a large population-based study (n = 193,823) from Nova Scotia that spanned 19 years (1988 to 2006) where 14.8% of nulliparous women were identified as having a second stage of labor >3 hours and 3.2% of multiparous women were identified as having a second stage >2 hours. 12 Further, the annual incidence rate of prolonged second stage in nulliparous women increased from 10.2% to 16.6% over the study period. 12 Diagnosing 15% of a population as abnormal is a relatively high proportion and it is important to ascertain what the benefits and risks of doing so may be.
Many clinical factors can influence progress of second stage of labor. These include age, parity, the size and shape of the pelvis, maternal height and weight, uterine contractile forces, soft-tissue resistance, maternal expulsion effort, birth weight, and fetal occiput position/ degree of flexion as well as station at complete cervical dilation. 11, [13] [14] [15] [16] Use of epidural analgesia during labor has been associated with a longer duration of second stage. 17 Maternal hypertensive disorders and gestational diabetes mellitus are also associated with prolonged second stage of labor and labor arrest. 18 Interestingly, the duration of second stage of labor in women who had induction of labor were similar to that of women who had spontaneous labor. 19 Yet, women with protracted first stage of labor ( >95th centile, or 15.6 h in this study) are more likely (16.3%) to also have a prolonged second stage of >95th centile in duration (2.9 h) compared with women whose first stage was not protracted (4.5%, P<0.001). 20 Recent data have suggested that the progression of labor in modern obstetrics may have deviated from that established by Friedman and colleagues. 21, 22 Zhang and colleagues noted that the rate of cervical dilation in nulliparous women is substantially slower in the active phase and the descent of fetal head can take longer during the second stage compared with ''Friedman's labor curve.'' 1, 2, [22] [23] [24] According to the Consortium on Safe Labor, a large multicentered study, cervical dilation, particularly from 4 to 6 cm, was slower for both nulliparous and multiparous women compared with that described by Friedman. More specifically, the 95th centile thresholds were >6 hours to progress from 4 to 5 cm dilation, and >3 hours to progress from 5 to 6 cm. 10 The median length of second stage of labor for women was also longer in comparison. 10, 11 Changes in maternal characteristics that may contribute to differences in labor pattern include delay in childbearing, increased maternal body mass index, and greater racial diversity in the United States now compared with 50 years prior. 1, 11, [25] [26] [27] Obstetric practice patterns have also evolved with time.
The current obstetric population has a higher prevalence of epidural analgesia and oxytocin augmentation during labor and a larger proportion of women undergo induction of labor. In addition, there are substantially lower rates of forceps and vacuum-assisted vaginal deliveries, and electronic fetal heart rate monitoring during labor has become routine care throughout the United States. 11, [28] [29] [30] [31] [32] 
Impact of Epidural Analgesia
Epidural analgesia, nerve blockade via injection/infusion of local anesthetic/opioid analgesic agents into the lumbar epidural space, is widely used as a form of pain relief during labor and delivery. In 2008, 61% of women who had a singleton birth in a vaginal delivery in 27 states received epidural anesthesia in the United States. 33 Although epidural analgesia offers better pain relief with higher satisfaction compared with other pharmacological agents, it is also associated with higher likelihood of maternal hypotension [ [34] [35] [36] [37] Epidural analgesia, whether administered early or late in labor, does not appear to increase the risk of cesarean compared with systemic opioid analgesia use. [38] [39] [40] [41] [42] However, epidural analgesia has been implicated to affect labor progression, with increased need for oxytocin administration, longer second stage of labor, and higher risk of operative (forceps or vacuum-assisted) vaginal delivery 34, 35, 43 ; although whether epidural truly increases the rate of operative vaginal delivery for dystocia remains debatable. [44] [45] [46] [47] Compared with women who had spontaneous labor without epidural analgesia during labor in the Consortium on Safe Labor study, nulliparous women who had epidural analgesia in labor had a median duration of second stage of 66 minutes, whereas those without epidural had a median second stage of 36 minutes (ie, median was 30 min longer second stage with epidural). 10 However, the lengths of first and second stages of labor are not of normal distribution. Thus, examination of labor duration is more appropriately reported using the median and the 95th centile thresholds. Particularly, the 95th centile has customarily been used as a threshold to designate an extreme of the labor distribution. 10, 22, 24, [48] [49] [50] When 95th centile length of second stage was compared among women with and without epidural by parity, nulliparous women with and without epidural analgesia were 3.6 and 2.8 hours, respectively. 10 Thus, while the median length of labor among nulliparous women with and without epidural was 30 minutes different in duration, the 95th centile duration was nearly 1 hour longer with epidural. For multiparous women, the 95th centile of second stage ranged between 1.6 (for parity 2 or more) to 2.0 (for parity 1) hours with and 1.1 (for parity 2 or more) to 1.3 (for parity 1) hours without epidural analgesia. 10 Similar associations between epidural and length of second stage of labor at the median and the 95th centile thresholds have been observed in other large cohort studies of women who achieved vaginal delivery without adverse neonatal outcomes. 51, 52 For women who choose epidural analgesia for pain control in labor, optimal management of the second stage remains debatable among clinicians. Epidural analgesia along with concomitant sensory blockade can diminish a women's urge to push in the second stage of labor. 53 Conventionally, parturients have been coached to begin pushing immediately upon complete cervical dilation in an effort to decrease the length of second stage. This practice likely stemmed from traditional management of the second stage when mid-forceps and low-forceps deliveries were commonly performed to minimize the risk of febrile morbidity, and peripartum asphyxia and Second Stage of Labor 229 death. 3, 54 With better ability for intrapartum fetal monitoring, some clinicians propose that waiting for a strong urge to push can maximize the efficiency of maternal expulsive effort and reduce risk of maternal exhaustion and need for operative delivery. 53, 55 In addition to epidural analgesia potentially affecting maternal expulsive effort and efficiency, some studies suggest that epidural analgesia may be associated with fetal head malposition (eg, occiput posterior or transverse position) at delivery as a result of fetal occiput malrotation during labor. [56] [57] [58] One study that evaluated changes in fetal position during labor using serial ultrasound examination reported that regardless of fetal head position early in labor, final fetal position is established close to delivery. 59 In addition, the use of epidural analgesia is associated with a higher rate of fetal occiput posterior position at delivery, which may in term contribute to higher rate of operative delivery. 59, 60 This association was seen particularly if epidural analgesia was administered before engagement of the fetal head. 61, 62 However, other investigators did not observe increase in the incidence of fetal occiput malposition at vaginal delivery associated with epidural analgesia use in labor. 63, 64 Possible explanations for these contradicting study findings include differences in study design, definition of fetal occiput malposition, timing of assessment, variation in labor management style, and inability to determine the cause/effect relationship between epidural analgesia and malposition. 63 
Management of Second Stage of Labor
While coached, immediate pushing has been the conventional management upon reaching second stage, motor/sensory blockade of epidural analgesia can dampen the strong urge to push. 53 Some proposed that a longer second stage is not necessarily detrimental to the fetus in the presence of reassuring monitoring such that delayed pushing while allowing for passive descent of the fetal head may be a reasonable management option. 65, 66 When a period of rest is allowed before active pushing, the duration of second stage can be significantly longer compared with immediate pushing. 67 Yet, delayed pushing can result in decreased pushing time and less intrapartum/postpartum fatigue, particularly in nulliparous women. 67, 68 One large multicenter, randomized controlled trial of ''Pushing Early or Pushing Late with Epidural'' (PEOPLE Study Group) compared 936 nulliparous women advised to wait for Z2 hours after complete cervical dilation (delayed pushing or laboring down) before commencement of pushing to 926 nulliparous women who started pushing as soon as they reached the second stage. 69 The median durations of second stage were 187 minutes (10th and 95th centile thresholds were 86 and 314 min, respectively) in the delayed pushing group versus 123 minutes (10th and 95th centile being 49 and 248 min, respectively) in early pushing group. 69 Although women with delayed pushing had a shorter duration of pushing efforts (81.8 ± 61.2 min) compared with women with immediate pushing (117.9 ± 70.9 min), one third of the entire study cohort had pushing effort of 2 to 3 hours or Z3 hours. 69 There was no difference in the risk of cesarean delivery, but spontaneous vaginal delivery was more frequent among women who had delayed pushing compared with immediate pushing. 69 However, when examined by mid-pelvic or low/outlet procedures, it was only the mid-pelvic operative vaginal deliveries that were decreased by the process of laboring down. Furthermore, the rate of neonates with an abnormal umbilical artery gas, defined as a pH<7.1, was greater in the delayed pushing arm (4.5%) as compared with the immediate pushing arm 71 Given debatable differences in outcomes associated with delayed versus immediate pushing among women opting epidural analgesia in labor, management of second stage may be guided by patient desire and provider preference as opposed to outcome driven. Yet, nulliparity, maternal body mass index >25 kg/m 2 , high fetal occiput station at complete cervical dilation, and start of second stage during staffing shift change have been identified as independent factors associated with increased adaptation of delayed pushing. 72 Interestingly, black race and second stage management during night shift were associated with lower likelihood of delayed pushing. 72 For women with dense epidurals who lack the impulse to push, one management option that has been suggested is turning off the epidural to allow resumption of sensory and motor nerve function. There have been 5 prospective, randomized trials examining this potential strategy and their outcomes have been summarized in a Cochrane systematic review. The overall summary of that review is that there were no differences in mode of delivery or neonatal outcomes.
Although the second stage of labor was found to be slightly shorter, the proportion of women with inadequate pain relief increased dramatically [RR = 3.68 (1.99-6.80)]. 73 Thus, halting epidural analgesia in the second does not appear to be a good clinical strategy. An alternative is to titrate the epidural dosing down to allow for greater motor capability while maintaining adequate analgesia.
For women whose second stage of labor becomes prolonged, the ACOG Practice Bulletin on ''Dystocia and Augmentation of Labor'' advocates clinical assessment of the parturient, fetus, and uterine contractile forces and notes that intervention is not necessary solely based on passage of time. 3 With such, one study observed that, relative to the first hour of pushing, the likelihood of spontaneous vaginal delivery of a newborn without signs of asphyxia decreases significantly with every passing hour: 1-to 2-hour adjusted odds ratio (aOR) 0.4, 95% CI, 0.3-0.6 for women who delivered in 1-to 2-hour period of second stage; aOR 0.1; 95% CI, 0.09-0.2 for women who delivered in 2-to 3-hour period; aOR 0.03; 95% CI, 0.02-0.05 for women who delivered with a second stage duration of Z3 hours. 74 Another study also compared nulliparous women with singleton pregnancy at term who underwent operative vaginal delivery between 1 and 3 hours of second stage to women who had vaginal delivery (by either spontaneous or operative vaginal delivery) at a later time, those delivered later ( >3 h of second stage) had a lower risk of thirddegree or fourth-degree perineal laceration (aOR 0.63; 95% CI, 0.51-0.77) without incurring increased risk of adverse neonatal outcome (neonatal cephalohematoma aOR 0.48; 95% CI, 0.28-0.83; neonatal intensive care unit (NICU) admission aOR 0.70; 95% CI, 0.49-0.99). 75 Thus, the question of ''when to stop pushing'' should balance benefit of continuing pushing in hope to achieve spontaneous vaginal delivery versus potential need for operative intervention and risk of perinatal morbidity.
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Perinatal Outcomes Associated With Length of Second Stage
Defining appropriate duration of second stage of labor is challenging as management involves careful consideration of maternal and neonatal outcomes, which are often competing. 76 Current available data suggest that as the duration of second stage of labor increases, so does the likelihood of operative interventions and maternal morbidity. Data on neonatal outcome is less clear.
MATERNAL OUTCOMES
The inverse relationship of length of second stage and odds of spontaneous vaginal delivery has been well established. In examining nulliparous women (n = 1862) with labor epidural analgesia (PEOPLE study), the probably of spontaneous vaginal delivery without signs of neonatal 
232
Cheng and Caughey www.clinicalobgyn.com asphyxia was B50% during the first hour of active pushing; this probability decreases to B20% after 2 hours of active pushing to 10% after Z3 hours of active pushing. 74 A similar association was seen in another, large cohort of nulliparous women who participated in a multicentered study of fetal pulse oximetry and reached the second stage (n = 4126). The frequency of spontaneous vaginal delivery was 85% to 78% when second stage lasted <1 hour to 1 to 2 hours, respectively; it was 59% when second stage was 2 to 3 hours, and 27% to 25% when second stage was 3 to 4 hours and 4 to 5 hours in duration, respectively. 77 When the second stage duration lasted 5 hours and longer, the probability of spontaneous vaginal delivery further decreased to 9%. 77 In addition, a longer second stage of labor was associated with increased risk in morbidity, including puerperal infection, third-degree and fourth-degree perineal lacerations, and postpartum hemorrhage as well as operative vaginal delivery and episiotomy (Table 1) . 11, 12, 74, [77] [78] [79] 81 However, although these associations are consistent throughout the literature, it is unclear about the causal relationship between chorioamnionitis and prolonged second stage. Further, if infectious morbidity is higher, that may lead to postpartum hemorrhage. Finally, if a longer second stage leads to more operative deliveries, that should increase perineal lacerations and postpartum hemorrhage. Thus, it is unclear if the length of second stage itself leads to maternal morbidity, or that it may serve as a marker for other etiologies.
Although it remains challenging to predict which parturient will go on to deliver vaginally and which will necessitate cesarean delivery, a large multicentered, prospective, observational cohort study by the National Institute of Child Health and Human Development Maternal-Fetal Medicine Units Network compared factors and perinatal outcomes associated with cesareans performed during the first stage (n = 9265) to that of cesareans performed during the second stage (n = 2716). 82 Cesarean delivery during the second stage was associated with statistically significantly longer operative time, and intraoperative complications such as uterine atony, a T or J uterine incision extension, and incidental cystotomy; the composite maternal morbidity was 19.6% for cesareans in the first stage and 21.7% in the second stage (aOR 1.13; 95% CI, 1.02-1.26). 82 In women who ultimately undergo cesarean delivery during the second stage, cesarean performed after a prolonged second stage of >4 hours was associated with a higher risk of unintentional hysterotomy extensions and surgical time lasting >90 minutes compared with those whose second stage lasted between 1 and 3 hours: 40% versus 26% for hysterotomy, respectively, P = 0.03; and 9% versus 1% for long operative time, P = 0.01). 83 Thus, a significant proportion of women who have a prolonged second stage of labor, as currently defined, 3 remain at high likelihood of achieving vaginal delivery, but they have a greater risk of having operative assistance (forceps or vacuumassisted vaginal delivery) and maternal morbidity (Table 1) . However, such associated risks may not be entirely due to the length of second stage as some interventions and associated morbidity might occur in response to passage of time. 76 The goal of management of second stage of labor shall be to maximize the probability of vaginal delivery while minimizing the risks of maternal and neonatal morbidity and mortality. 84 
NEONATAL OUTCOMES
Second stage of labor is traditionally considered to be a time during which the fetus would be at high risk of asphyxia. 3 With modern day availability of fetal monitoring in labor, a number of large cohort studies suggest that the length of second stage is not associated with adverse neonatal outcome in nulliparous women. In multiple large cohort studies of nulliparous women Second Stage of Labor 233 www.clinicalobgyn.com who reached the second stage of labor, length of second stage was not associated with short-term undesirable neonatal measures such as low 5-minute Apgar score <7 or umbilical cord arterial pH< 7.0, [77] [78] [79] 81, 85, 86 although the data on NICU admission and risk of birth trauma remained mixed (Table 2) . 51, 74, 77, 81 While most studies on length of second stage did not distinguish the duration of delayed pushing/passive descent, if any, versus the duration of active pushing, a secondary analysis of nulliparous women with epidural analgesia observed that neonatal outcomes of women who pushed for >3 hours were not statistically significantly different from those with <1 hour of active pushing: Apgar <7 at 5 minutes (1.6% vs. 0.8%; aOR 0.7; 95% CI, 0.1-3.5), umbilical cord arterial pHr7.10 (1.4% vs. 3.6%; aOR 0.2; 95% CI, 0.1-1.1), neonatal trauma (12.3% vs. 5.4%; aOR 1.7; 95% CI, 0.9-3.3), and NICU admission (8.6% vs. 3.5%; aOR 1.5; 95% CI, 0.7-3.3). 74 In contrast to the above reassuring findings, other studies report a positive association between increasing duration of second stage and risk of neonatal morbidity. A large population-based study observed that regardless of mode of delivery, neonates of nulliparous women with duration of second stage beyond 2 hours had higher odds of 5-minute Apgar score <7 (aOR 1.33; 95% CI, 1.07-1.64), birth depression (defined as delay in initiating and maintaining respirations after birth and requiring resuscitation by oxygen mask or endotracheal tube for at least 3 min; aOR 1.54; 95% CI, 1.22-1.93) and NICU admission (aOR 1.24; 95% CI, 1.09-1.40) compared with those born to women with a second stage <2 hours. 12 A secondary analysis of data from Consortium on Safe Labor was able to examine neonatal outcomes associated with a prolonged second stage of labor, compared with second stage of labor within the ACOG guidelines, 3 with stratification by parity and status of epidural analgesia use in labor. For nulliparous women with epidural, neonatal morbidity is associated with a prolonged second stage compared with length of second stage within guidelines. This included higher odds of 5-minute Apgar score <4 (0.5% vs. 0.2%; aOR 2.71; 95% CI, 1.49-4.93), NICU admission (8.2% vs. 5.9%; aOR 1.39; 95% CI, 1.20-1.60), sepsis (2.6% vs. 1.2%; aOR 2.08; 95% CI, 1.60-2.70), asphyxia (0.3% vs. 0.1%; aOR 2.39; 95% CI, 1.22-4.66). 80 For nulliparous women without epidural but with a prolonged second stage, their neonates had higher odds of sepsis (1.8% vs. 1.1%; aOR 2.34; 95% CI, 1.28-4.27) as well as a near 6-fold increase in risk of perinatal mortality (0.18% vs. 0.04%; aOR 5.92; 95% CI, 1.43-24.51). 80 Although the absolute incidence rates of asphyxia and perinatal mortality were low (<0.5%), these detrimental outcomes can, and likely will, have profound effect on both the patient/family as well as clinicians.
Few studies exist regarding neonatal outcomes associated with the length of second stage in multiparous women. A prolonged second stage in multiparous women with epidural analgesia is associated with a higher risk of 5-minute Apgar <4 (0.4% vs. 0.2%; aOR 2.52; 95% CI, 1.01-6.30) and NICU admission (6.2% vs. 4.1%; aOR 1.57; 95% CI, 1.22-2.03). 80 For those with a prolonged second stage without epidural analgesia, their neonates are more likely to experience shoulder dystocia (2.2% vs. 1.7%; aOR 1.78; 95% CI, 1.02-3.09), need respiratory resuscitation with continuous positive airway pressure (CPAP) or more (0.6% vs. 0.4%; aOR 2.53; 95% CI, 1.06-6.05), and are at higher risk of perinatal death compared with those without a prolonged second stage (0.21% and 0.03%; aOR 6.34; 95% CI, 1. 32-30.34 ). 80 Similarly, 2 additional large cohort studies also showed neonates born to multiparous women with a prolonged second stage, particularly 3 hours or longer, are more likely to have a 5-minute Apgar <7 (aOR 2.24; 95% CI, 1.25-4.00), birth depression (aOR 1.68; 95% CI, 1.05-2.70), NICU admission (aOR 1.55; 95% CI, 1.20-2.00), and longer hospital stay (aOR 1.67; 95% CI, 1.11-2.51) compared with those born without a prolonged second stage. 12, 87 While multiparous women are expected to have a shorter second stage of labor, when a prolonged second stage does occur in multiparous women it may be a Second Stage of Labor 235 manifestation of true cephalopelvic disproportion or fetal head malposition. Given the association of a prolonged second stage and adverse neonatal outcome and potential perinatal death, close fetal surveillance with thoughtful balance of risks and benefits for both the mother and the neonate is essential to achieve optimal obstetric and perinatal outcome. Similar to the findings in mothers, it is important to note that increased neonatal morbidity observed may not necessarily be due to the length of second stage as underlying factors, such as chorioamnionitis, increase in maternal body habitus, large-for-gestation fetus, fetal occiput malposition, are associated with longer labor and may lead to perinatal morbidity. 16, 26, 80, 88 Operative vaginal delivery performed before 2 to 3 hours of second stage may also contribute to maternal and neonatal morbidity. 86, [89] [90] [91] As such, the ACOG guidelines on Labor Dystocia do not recommend operative intervention for the passage of time alone. 3 However, the recent finding suggests that perinatal complication is increased even in nulliparous women who had spontaneous vaginal delivery in the presence of prolonged second stage is concerning. 86 In addition, the observation that perinatal mortality was more frequent in both nulliparous and multiparous women with a prolonged second stage without epidural analgesia in labor warrants further investigation as the precise etiology for this association remains unknown. Perhaps, a prolonged second stage in the presence of epidural analgesia is less ominous than a protracted labor or dystotic labor resulting in prolonged second stage from other pathophysiology. 80, 87 
Management Guidelines
While the ACOG Practice Bulletin historically defined a prolonged second stage of labor in nulliparous women as a lack of progress for 2 hours without or 3 hours with epidural analgesia, and for multiparous, 1 hour without or 2 hours with epidural, in 2000, 3 more recently, the Eunice Kennedy Shriver National Institute of Child Health and Human Development, the Society for Maternal-Fetal Medicine, and the ACOG convened a joint workshop to strategize about the prevention of the first cesarean delivery. 92 This document suggested that second stage arrest be defined as no progress in descent or rotation for Z3 hours in nulliparous women without epidural and Z4 hours for nulliparous women with epidural analgesia; similarly for multiparous women, Z2 hours without and Z3 hours with epidural analgesia. 92 Even more recently, the first Obstetric Care Consensus Document produced jointly by ACOG and the Society for Maternal-Fetal Medicine suggested 2 hours for multiparas, 3 hours for nulliparous women, but allowing for more time for those women with an epidural or fetal malposition. 76 Both documents stress that progress in the second stage involves descent of the fetal head as well as rotation as the fetus traverses the maternal pelvis. Thus, protracted labor in itself should not be the sole indication for operative intervention if progress is being made in the presence of reassuring maternal and fetal status. 92 In women who underwent primary cesarean in the United States, labor arrest (34% to 35%), nonreassuring fetal tracing (23% to 27%), and malpresentation (17% to 18%) were the most common indications. 93, 94 Among women who reached the second stage of labor, 17.3% had cesarean delivery with the indication of arrest of descent before 2 hours duration and only 1.1% had a trial of operative vaginal delivery. 93 Despite that the ACOG and the Royal College of Obstetricians and Gynaecologists in the United Kingdom both endorse forceps delivery and vacuum-assisted vaginal delivery in appropriately selected cases, 95, 96 the proportion of operative vaginal deliveries performed remains low and continues to dwindle. 97, 98 As mode of delivery in the second stage has not been associated with serious adverse neonatal outcomes, [99] [100] [101] and <3% of women who underwent an attempt of forceps or vacuum-assisted vaginal delivery are delivered by cesarean, 102 an attempt of operative vaginal delivery in carefully selected candidates can be a safe alternative to unplanned cesarean in the second stage of labor.
Conclusions
Historic, time-based thresholds for the management of the second stage of labor appear to have been misguided; in modern obstetric practice with continuous fetal monitoring, greater patience in the second stage appears to be merited. Further research into length and management of the second stage is needed to produce the evidence to guide our practice.
